The paper reports the effect of addition of metal oxides in lead borosilicate glasses on electrical characteristics of SbSn alloy-based thick-film resistors.
INTRODUCTION
Commercially available thick film pastes are costly because of the use of Ruthenium oxide and Ruthenates. In order to get low cost resistive pastes, S.H. Bhide [1] et al and M.R. Kadam [2] et al tried to formulate SnO2 pastes. Kattimani [3] Fig. 1 and 2 . After printing and firing at 650C, the p and TCR of the 24 samples are measured as given in Table II .
Aging studies for about 2 months (Fig. 3) at room temperature indicate that the resistors stabilize within 15-20 days.
DISCUSSION OF RESULTS
It has been reported [3] that the firing temperature of 650C for the powder II with G gives better adhesion, though not minimum I and TCR. The composition of the paste was 25% SnO2, 70% SbSn, and 5% glass, and the firing range was 500-750C. In the present case the optimized temperature is 650C.
It has also been reported [1] Zero intensities in XRD patterns can be attributed to the distructive interference [6] .
The possible chemical reactions for the SbSn-based pastes can be explained on the basis of retention of carbon in the thick film resistors. The retention of carbon is observed in XRD patterns, which is not due to the improper firing. The liquid phase of the temporary binder EC and BCA are the long chain compounds. When they are heated up to 650C, the carbon is retained, which can also be revealed by the thermogravimetric analysis of the pastes. The TGA shows the actual loss to be less than the expected loss [7] . The Figure  4 and 5).
In conclusion, one can say that even if dopant metal oxides are of a lower proportion (0.25%) in the total solid, it affects both the resistivity and TCR of the pastes.
Aging characteristics (Fig. 3) Ag, as reported by M.R. Kadam [8] and S.H. Bhide [1] .
